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2.12. Storage and reliability 
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On the Control of a Never Empty Finite Dam 
F.A. Attia, Kuwait University, Kuwait 
The long-run average cost per unit time of operating a finite dam is determined. 
The dam has capacity c, Markovian input rate and is controlled under the following 
pM a.b policy. Assume the dam is initially empty. The release rate is kept at 0 until 
the water level in the dam reaches the level b(0 < b < c) at which instant he water 
is released at rate M with cost KM, where K is a positive constant. The output rate 
is kept at M as long as the water level exceeds the level a (0< a < b) and must be 
decreased to 0, at no cost, once it reaches the level a. There is a reward of one unit 
for each unit of water released. A penalty function when the water level drops below 
a predetermined level I (a < I < b) is also introduced. 
Transient Analysis of a Semi-Markov Availability/Reliability Model: Numerical 
Exploration via the Matrix Laguerre Transform 
Ushio Sumita* and Yasushi Masuda, University of Rochester, New York, USA 
We consider a system having multiple resources of system failures. Lifetimes and 
repair times have general system-state-dependent distributions. Multiple failure 
resources may be removed or introduced through repairs. The model is formulated 
as a multivariate stochastic process with certain semi-Markov structure. The 
exponentiality assumption prevalent in the literature is totally eliminated. 
Expressions are derived for various performance measures of practical interest, 
combining availability and reliability of the system at time t. Using the matrix 
Laguerre transform of Sumita (1984), corresponding computational procedures are 
also developed. A numerical example is given, demonstrating speed, accuracy and 
stability of these procedures. 
2.13. Ergodic theorems 
Pettis Mean Convergence of Martingales and Amarts 
Bon Dae Choi, Korea Advanced Institute of Science and Technology, Chongyangni, 
Seoul, Korea 
We characterize the Banach space with Radon-Nikodym property in terms of 
Pettis mean convergence of Pettis integrable martingales and amarts. Let (f2, £,/z) 
be a fixed probability space and E a Banach space with continuous dual E*. Let 
